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This phenomenon prompted Mayer to make a critical
examination of the physiological theory of combustion.
Some wonderful experiments on the production of animal
heat, and its relation to respiration, had been made by
Lavoisier. In 1780 Lavoisier and Laplace described experi-
ments by which the production of heat by a guinea-pig was
compared with the production of heat by burning charcoal.
The guinea-pig was put in an ice-box. Its production of
heat was measured by the melting of the ice. The amount
of carbon in the respired carbon dioxide could be determined
by chemical analysis. An equal amount of carbon could be
burned in the box, in another experiment, and the quantity
of ice melted could be measured. They found that the
guinea-pig and the charcoal produced the same amount of
heat for the same consumptions of oxygen, and concluded
that "respiration is therefore a combustion, very slow
certainly, but perfectly similar to that of carbon."
In 1790 Lavoisier described in a letter to Black the
results of experiments that will remain among the most
wonderful in the history of science. He wrote that:
(I)	A man at rest in a room at 26° C. consumes about
24,000 cubic centimetres of oxygen per hour.
(II)	At 12° C. he consumes 28,000 c.c, of oxygen per,
hour.
(III)	During digestion the consumption rises to 36,000-
38,000 c.c. per hour.
(IV)	During exercise to about 80,000 per hour.
Later investigations have proved these figures are nearly
correct.   The measurements are difficult and Lavoisier left
no account of his methods.
In the guinea-pig experiment it may be presumed that
the animal skipped about in the ice-box in order to try to
get out, and to "keep warm/* But the amount of ice melted
was independent of the animal's mechanical movements,
and dependent only on the consumption of oxygen. Hence
the heat produced by the athletic movement of the animal
and by friction against the side of the box must have been
initially supplied by the consumption of oxygen in respira-
tion. This heat must have been converted into animal

